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ABSTRACT 

When evaluating alternative designs of subscriber 
terminals that have been proposed for two-way cable television (CATV) 
systems we need to use political as well as economic criteria. The 
political objective a two-way commiinication system should serve is 
making government more responsive to feedback from citizens. At the 
national and state level this means better education about public 
issues and more effective exchange of information between citizens 
and their representatives. At the community level this means helping 
the discussion of public issues, aiding community decision-making, 
and connecting members of the community with their officials. At the 
group level this means helping improve decision-mcdcing and helping 
new groups to form and express new interests. Subscriber terminals 
that have been proposed for CATV systems vary widely, from a simple 
four-button pad to a full keyboard and printer with display screen 
and microphone. When political criteria are used the optimum design 
looks different from the economically ideal terminal. (MG) 
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While you ancl I have lips and voices which 
Are for kissinc and to sin" with 
Who cares if some oneeyed son of a hitch 
Invents an instrument to r.easuve Spring with? 
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e . e Cummings 

Would e. e. Cummings say "who cares" realizing the new potentials 
the "oneeyed son of a hitch" has created which makes the control of weather 



if the air they breathe is saturated with technological pollution? Or 

would he change his poem to read: 

You and I shall have lips and voices with which 

To kiss and sing if only 

Our and the son of a hitch visions 

Together will preserve the Spring. 

This combined vision must he required of those who invent and by those 
who desire to limit the evils of these inventions. This vision is especially 
needed in technological communications research. Technological advance in 
this vital area for the first time will allow new channels of communi- 
cations which may challenge long-held theories, such as the popular conception 
and misleading actuality of democratic idea. These channels will 
allow citizens to participate directly in the political decision-making 



democracy. Many social scientists are aware of the dangers this pa 

■ . ' I 

may stimulate. But will the public listen to these social scienti 



feasible? Would he and she have the "lips and voices" to kiss and sing 



processes which they have considered since childhood the goal of 




once these channels are installed, when told' that democracy works 




The future planners/ Andrew Kopkind 
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if it limits its pai’ticipation? 

A survey of the literature which accompanies the development of hone 
terminals for two-way communications shows that the scientists who desicn 

% 

these devices have only a vague idea for uses of these terminals. All 
list some of the possibilities for the usage of such terminals yet it is 
clear that the guiding principles are mainly economic. 

llie home terminal is a vital part of two-way communications and will 
put constraints on the communications hetween the hone and the "broadcasting 
center. Although it is difficult to establish guidelines for a design of 
a home terminal without knowing the features of the entire system, I. 
believe that such a study can be useful to determine what weights should 
be given to different featiues of the design. Establishing such guidelines 
for the design of a home terminal through examination of the broad picture 
of two-way communications can help the designer ans;rer such questions as: 
how important is it to enable the listener to state specific requests? and, 
would the optimal terminal be the one which is most versatile and yet 
the cheapest? 

All of these questions involve economic trade-offs and the values 
depend on the weight a society puts on the different goals of tvra-way 
communications. The problem of designing an optimal home terminal is 
analogous to a linear programming problem where the objective is to maximize 
(or minimize) value function subject to a set of constraints. 

Here the value function we wish to maxiiatze is the social utility 
of tvro-way communications. The operational boundaries are constrained by: 
technological advance (available channels for communications); human 
nature (attitudes toward interaction with machines, rate of information 
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a'b.'jor'btion, meir.ory); economic resoorccp (costs); political and social 
Ijnplications . 

Utility theory is not sufficiently yet advanced to allow the transfer 

% 

of non-tangille constraints and cbjectivee into graphs whose intersections 
define the parameters of the optimal terminal.' In order to use such a 
utilitarian approach, we must find some common denominator to translate 
all the objectives and conrtraints, and to determine what weights to assign 
each objective (priorities). Tiie first part can be partially achieved by 
describing the objectives of two-way communications in terms of the technical 
features required. Thiis information is necessary to determine the costs 
of such objectives. Establishing the weights is a difficult task which 
should be undertaken by society. It is ho'^rever, the responsibility of 
science to supply society with guidelines to determine these weights. This 
can be achieved by exploring the benefits and the social and economic costs 
that could result from accomplishing the objectives. 

In this paper I will attempt to provide a framework for conducting 
such an analysis. I will concentrate on a political objective -constraint 
analysis- and try to link the possible political uses to the electrical 
design of a home terminal. I have chosen to limit my discussion to the 

I*" 

political aspects since it is in the field o| politics that two-’^ay 
communications poses the most serious threats. 



5 



Ma^jor Con o • *61' pint!:; on T~.:o-vay Corniimicallons 

Table 1 



Technolor.ica] hardvrare- 

3oftv;are- 



-available comnamication technologies (^ll) 
-methods for analyzing feedback (*^12l) 



procedures for different modes of 
communications ( 122) 



“'2 Human Ilatarc- 



-physiologicali — -rate of information absorption (*^21l) 
''\neraory ('^212) 

psychologicaDjj — attitudes toward personal versus 

impersonal communications ('^221) 

'^emotive versus rationale decision 
making (*^222) 

'frustration due to lack of response (*^223) 



'3 Economic 




support~ 




osts, 




governmental sources (*^3H) 
public subscription (*^312) 
services (*^313) 

-reseeirch (*^321) 
ardvrare (^322) 



% Political- 




present political structure is based 
on limited citizen feedback (reconcil- 
iation process) ( 4l) 

urveillance potentials of two-way 
communications (*^42) 

kewe;i use of facilities by one segment 
of +he population (information-r'ch versus 
informat ion -poor) (*^43) 

rustration due to lack of response (*^44) 
^majority tyranny" (^^45) 

motive rather than rational response (^46) 
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Ma^jor Obj octlv es for CoirLniunicatlo-is (r/.-e table 2]t>.8) 



‘Table 2 lists some of the major objectives for two-way communications, 
'lliese objectives can be divided into four major areas; politics, cducat't.in, 
social, and services. 

In politics, the major objective is to make government more responsive 
and Improve its decision-making by improving the comraiuiications channels for 
feedback from the citizenry. The broad objective has different implications 
and constraints at different societal levels. For purposes of analysis, I 
will examine these implications at these levels; group, community, and 
state. At each of these levels, the broad objective- -making govern.ment 
more responsive --has different sub-objectives which are outlined in table 2. 

There are two main denominators which carl be used to divide society 
for purposes of analysis; a) use as a base the relative power of groups 
and their 'communications with the decision makers (i.e. divide society 
into levels of relative influence ‘for the purpose of analyzing the effects 
of two-way communication on decision-making at all levels of government 
(see figure below). 



high influence 




y 



■«* local 

groups 



individual citizens-*- 
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low influence 
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b) U 30 ns a base a (joocraphicnl location and coininunity size (e.g., divide 
society :*.nto levels according to conununity size and geographical location 
for studying the effects of two-vray communication on politics nt these 
levels (see figure below). 





1 have chosen the second division for the 'reason that cable TV two-way 

2 

potential ‘is predicted to be used for political purposes on a local 
level (e.g., community discussion with elected officials, local origination 
of programs, etc.). A division into levels according to relative influence 
on political decision-making should be done for the purposes of an objective- 
constraint analysis. Present decision-making processes are one of th'^ , 
major constraints on the use of cable TV for two-way communications. Any 
radical change in these processes could cause social instability. Such an 
analysis should focus on how changes in decision-making processes on local 
level will affect the present decision-making processes which are often 
independent . of geographical locations (i.e., study how will the power of 
€Ui interest group such as the labor unions be affected by changes in local 
decision-making processes). 

* s 

2 

Pool, Ithiel de Sola and Alexander, Herbert E., "Politics in a Wired 
Nation", MIT, June 1971. 
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* A GGconcl major objective of tvo-vay comniunicatlons is education. The 

potential for interaction with the TY and the new developments in mn-conipute 
interaction and computer memories iruike this objective very attractive. 

, ’Computer computations, books from libraries (stored in computer memories) 

^ end computer Graphics (making actual design on the TV screen) can be 

transmitted to the home lY. Individual self -teaching of skills and trades 
con be. made possible. 

In table 2, the objectives of education were selected according 
to presently developing research areas. 

► 

A third major objective of two-way communications is to improve social 
I 

relations within a community. The selection of the objectives are based 
on my own predictions. 

The fo’i^’th major objective of two-way communications and which will 
‘ probably be the main reason for its introduction is services. The 

objective^ listed in table 2 are partially based on prediction of which 
services will yield most profit (entertainment, shopping, games) and 
others are predicted according to presently developing research (medical, 
con^uter interaction). 
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Major Obj e c - ivo.? for T’./o-V’ay Cor ra unicntion s 

Table 2 



1, Participatory I>Jinocracy.- 



-croup levc]^— help on-coinc croups in’.provc 

their dccision-ri^kinc prcccssoc 
by incroaslnc the indivjdual 
input into the diccussion (Olll) 

Toi’m new political croups 
(encouraging peripheral groups 
to take part in the dec is ion - 
making) (0112) 



:omraunity — 
level 




— help the community discuss issue 
of interest (0l2l) 



id community decision-making 

( 0122 ) 

nable members of a corrmunity to 
communicate ’jith the elected 
officials (0123) 

ducate the community about 
important issues (0124) 



✓ 

•state level-—— exchange of ini'ornation with 
Vy state leaders (013I) 

\ N/oting on state and national 
\ issues (0132) 

'Education of the public about 
issues of national concern (Ol 



2. Education- 



(individual 

selection) 



< 



■information- 

retrieval 




jetting library information on 
CRT 

:on5)arative study of library 
information 



learning a - — simple skill 

skill or t^a^v 

xomplex skill 

espondi:ig to- — panel discussion 
a program not \ 

selected by Educational program 
the individual 
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Table 2 (continued) 



3 . fioo ial 




fora socinl-; 
groups 



ating of 
individuals 




only initiation 

TV as main media for communi 
cation (handicapped people) 



4. Servicesr-cr 




shopping 

•medical (Tally medicine) 
lost (sei'/ling and receiving post via CRT) 
entertai.aMSnt (ordering movies, etc.) 
;ames (bridge, gambling) 



■bul-letins reporting advances in specialized 
professions 



onputer interaction 
✓ 

iwide news coverage 
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Technologies I’ablc Guide (for selj'-explnnation of the technologies, 

sec Append ix C . ) 

Table 3 contains a description of the technologies available for 
transmitting information from the broadcasting centers to the home receivers 
and in the other directions. For obtaining any tvo-vay conmuinications 
objective, a combination of these technological features will be needed. 

For exang)le, present one-way TV broadcasting is a combination of boxes 
2/1 and 3 /j-a (studio and to home audio and video). 

This table enables an evaluation of the versatility of presently 
developing home terminals in terms of the communications objectives. The 
technological evaluation can be done in two steps; a) once an objective is 
selected, the table can help establish the necessary techJiological features 
needed to achieve this objective; b) the home terminal can then be 
evaluated on the basis of the technological requirements (to what extent 
these requirements are satisfied). 

Following are a few exampj-'s which demonstrate how to interpret the 
boxes in table 3 ; 

Box 2 ; The only transmission channels available are one --ray audio comm'mi- 
cation fiom the studio to the home. Two. channels can be used for this 
pjjrpose: a) the telephone; b) the T'^ set. 

Box 11 ; The only transmission available is one-way video from home to the 
studio. There are two alternatives for this transmission; a) use of 
home light camera for live transmission (exeyaination' by a doctor); b) use 
of video tape for indirect transmission (home origination of a program). 

(See table for actual use of this table.) 
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Breakdovm of Objectives into Technolo(;;i.cal Compononts 

Table 4 



O 

ERIC 



Obje c tive 

Participatory Denocracy 
Group level: 

1) group discussion 

2) forming action groups 
Community level: 

1) comm, discussion issues 

2 ) coram. decision-making 

3) comm, education 
State level: 



Technological 
Features Needed "' 
(boxes in table 3 ) 

2 ® 6 ® 11 ^ 21 ^® 

2^3Vl3'^21^® 



2 ® 3®7 21 ®^^ 
2 ® 3 ^ 7 ^ 21 ^'^ 
2 ® 3^7 21 ®^^ 



a - 


- must 


b '• 


very useful 


C 


. may augment 



1) respond to a speech 

2) voting 

3) education^ 

Education 

Information retrieval: 


2^3^21^^^ 

2®3®21^® 

2®3®21®'^ 

1 


2 =must have communi- 
cation described in 
box 2 in 
table 3- 
ac 

21 =nust have coinmuni- 
cation described in 
box 21, comolex, in 
table 3 

Ke^for table 


1) obtaining library informa- 
tion 


3 ^ 4 '^ 7 '^ 21 ^® 




2) anaVsis of information 


3Vt''2i'''' 




Learning a skill; 






1) con5>lex skill 


2^3V21®'^i6‘^ 




2) single skill 


2^3^21®"' 




Responding to a program; 






1) panel discussion 


2®3®6®21®'^. 





* The choice of these technological features is based on a prediction as 

to hov these objectives vin be achieved. A final choice of these features 
will depend on utility-cost tradeoffs and e:cperimentation. 
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Table 4 (continued) 

•2) educational program 

Objective 

Services ; 

1) shopping 
. 2) tally medicine 

3) post 

4 ) entertainment 

5) computing 

6 ) games— vith others 

vith studio 



2 ® 3 ® 6 '' 21 ®® 



Channels Needed 



7 ^ 13 ^ 21 ®'^ 



I^algiac 



2^3^21^ s 

3 ® 4 ^^ 5 ®^ 21^*^25 

13 ® 7 ® 

2^3^21®® 
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\ Ana ly 2 Is 

A cross variable analysis of the objectives and constraints of tvo-vay 
communications could be very useful in expanding our knovrledge of the 
applications and limitations of tvo-vay c urnmunications. 'fhis analysis vill 
uncover many areas for research such as the effect of attitude towards 
two-way non-personal communications on willingness of hamans to use it. 

Tables 1 and 2 list some of the’ important objectives and constraints 
of two-way conmunications. 

Table 3 describes the complete set of communications channels between 
the home and the broadcasting center. 

Table 4 summarizes the breakdovra of the objectives into the communication 
channeD.s r lired to achieve them. 

A cross variable analysis of tables 1/^and 2 will provide the guidelines, 
for determining the weights to be assigned to the different objectives. 

Tables 3 and 4 provide the information for establishing guidelines describing 

.4 * • , 

specific technological features needed in order to obtain a certain objective, 
the first step toward determining its costs. 

Table 5 is the cross variable matrix of the constraints and the 
political objectives. In this paper, only the shaded areas will be 
discussed. I will not discuss the design variables which relate to txie 
human nattire and economic constraints having an effect on both the complexity 
of the terminal and the possible financial sources available for support. 

(Both relate to a political use of two-way communications). This is too 
broad a task. A complete analysis of all the objective-constraint cross 
variables is' a large task involving such disciplines as psychology, sociology, 
and economics. Tables 1 and 2 offer researchers from the different 
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Cro ss tabulation--l\'.'o-^/ay Coi a nunlcation Constraints and Political Objectiv es 

* 

Table 5 
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disciplines sons guidance as to vhic}i variables should be included in a 
cross variable analysis. To construct a cross variable ana].ysis, one has 
to select the issues of interest from the tables of objectives and construct 
a table similar to table 5 for developing a cross variable matrix. . 

Use of two-vay conmunications for "Participatory Democracy " . 

Two-vay communications can be applied in three societal levels: 
group, community and state -national. The objective of such citizen feedback 
is to increase the individual input into the political decision-making 
processes and make the citizen more knowledgeable about society. 

On a group level, the objectives of cwo-way communications could be 
the following: a) help on-going groups improve their decision-making 

processes by increasing the individual input into the discussion; b) form 
new political groups, making access to the media easier and thus encouraging 
peripheral groups to take part in decision-making (e.g., neighborhood 
political groups, PTA, welfare mothers, etc.). 

On the community level, the objectives of two-way communications 
could be the follov;ing: a) help the ccmn'onity discuss issues of interest 

by enabling citizens to bring issues to the attention of the community and 
educate its members on these issues; b) aid community decision-making by 
having a series of discussions about some issues of concern foll>../p'’ by- 
voting — analagous to tovm meetings; c) enable the members of a community 
to communicate with the elected officials (school board, city council, 
congressmen), educate the community about important issues (giving the 
background and rationale for decisions regarding welfare, zoning rules, 
taxes ^ etc.). 

On state -national level, two-way communications could be used to 
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exchange information vith state leaders (congressmen, senators, executive 
branch); to vote on state and national issues; educating the public 
about issues of state or national concern (desegregation, senate hearing, 
etc.). 

Following is the discussion of the shaded areas in table 5« 

I . Group Ob . ^octives and Technological Constraints 

The main technological constraint on achieving the group level goals 

pertain to software characteristics. For an effective small group discussion 

direct face-to-facc interaction is necessary. Members of the group should 

be able to express verbally their opinions and be able to affect the 

direction of the discussion. It is possible technologically to carry such 

group discussions via cable TV, but the expense of the technological 

* 

features (see table i)-) maybe prohibitive. The limited communications 
channels of studio to home audio and video, and home ’o studio audio or 
digital feedback (using buttons) can be used by cable TV both to spawn and 
measure an interest group's reaction to an issue. Community centers could 
be established for group meetings. In these centers (special studios 
designed for corrmunity use) a limited tvro-w-ay feedback mechanism can supple- 
ment the group discussion. A procedure for carrying such group discussion 
in the centers is being currently developed and tested (see Appendix A). 

II. Group Objectives and Political Constraints 

The major political constraint on group objectives (helping on-going 
groups improve their decision-making processes and form new interest groups) 
is that the present political process is based on limited ciwizen feedback 



* Whether these potentials are desirable will be disqussed in the cross 
variable analysis. 
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' from both direct' and indirect soiu’ces. Most of the direct feedback comes 
from organic, ed interest groups (such as business, labor unions, religious 
groups). The indirect feedback comes from the population through communi- 
cation channels such as elections, public polling, social unrest, talk 
shows, etc. Tlie use of cable TV for the purpose of forming new interest 
groups could be expected to extend the socio-economic bounds in the social 
pyramid' from which pressures will be exerted on the political structure. 

The groups which presently control the decision-making powers may feel 
threatened by this process, thus leading to social tensions or social 
repression. If the present political system is not flexible enough to allow 
new groups to share in the decision-making, social instability may result. 
Frustration of these new groups due to the lack of positive response from 
the system could sway them to social apathy or' social outbreaks. Both 
are dangerous. 

An additional political constraint is a skewed use of the facilities by 
a few dominant groups. This could' widen the gap between on-going povrerful 
political groups and groups that do not have equal access to the facilities, 
legislative channels could properly deal vrith this constraint. 

In deciding what weights to assign the group objectives, society 
must be aware of these constraints and p'^ovide the proper guards to prevent 
social instability and misuse if a decision is being made to use CTV for ' 
achieving the goals on. the group level. 

III. Community Objectives and Technological' Constraints 

The community objectives listed in table 2 involve discussion of issues 
between a large group of people and few decision-rmakers, speal^ers, or 
discussion moderators. As in the group level discussions, the main techno- 
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logical constraints lie in the softvaa’c area, lliere are no techniques 
as yet that allou instant analysis of ir.ass-verbal comments. An additional 
constraint develops as all the members of the corraiunity make verbal input 
to the spsalcers — no complex discussion can ensue. Guidelines to avoid 
such distiu’bances yet allow meaningful group feedback must be developed 
(see. Appendix B). The computer technology can be a useful tool in analyzing 
a non-verbal digital feedback. The use of the computer will enable instant 
analysis of the group feedback ^ an essential for a meaningful feedback 
during a discussion. It is important to alD.ow group response during the 
entire discussion and not only at the request of the moderator. Limiting 
the commimity feedback to instances when the moderator decides to pool 
opinions will lower the validity of feedback for the follov;lng reasons: 

a) the moderator can limit the feedback to issues of interest to him; 

b) there will be no data at the community level of understanding of the 

^ / 
issues; c) the community can have very limited effect on the discussion; 

d) no meaningful education of the community about issues will be possible 

without enabling the listeners to elicit such responses as "do not understand", 

"give more information'', or "move to another topic". The listeners should 

be. able to elicit these responses during the entire discussion. Without 

these capabilities it is doubtful that cable TV two-v:ay potential can be used 

effective!;/ for political purposes. 

Table U shows that for the four objectives on the community level, a 
complex one-way (home to studio) signal transmission will be needed to allow 
for the feedback discussed above. 

Another software constraint is the absence of a discussion procedui*e 
for the different communications objectives. These procedures (meshing 
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* technolosical capacity vith discussion goals), are essential for the 
successful use of Wo-vay communications for political purposes. 

Additional constraint is the lack of statistical tools that vill 
enable a cor.inunity and its elected officials to measure the degree to vhich 
a given feedback represents the community sentiment. The scientific method 
used in public polling cannot be directly applied to such citizen feedback 
due to the biases of the group participating in the discussion. It is 
reasonable to expect that the development of such statistical tools should 
be more reliable as feedback through cable TV becomes more widespread. 

It is technologically feasible to build a system which will allow the 
complex one-way signal transmission necessary to achieve objectives on the 
community level. In a future paper (published end of January 1972), I 
vill propose a device for a home terminal that’ will provide such a capability. 
This terminal wiD.l allow the listeners to respond to the media on their 
initiative", not only on invitation of the moderator (or speaker). 

IV. Community Objectives and Political Constraints 

The technological feasibility of two-vay comrmini cat ions on the comm'jnity 

level is shaded by the political constraints. The ccrmnercial attractiveness 

technological 

of two-way communications for commercial purposes may make the/ 
/i^^tf.^fiievitable (see table 4 ). The scientists v;ho develop these channels must 
. be aware of the .possible social consequences. The scientist's intentions may 
not necessarily parallel the guidelines of the politican who decides to use 
these channels for political purposes. It is therefore very important 
project possible political implications of a technology vhich seems at first 
glance a-political, yet may result in social instability if proper measures 
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' to prevent its evils are not considered in advance. 

As at the group level, the main political constraint is that the 
present political system is based on limited citizen feedback. Organizing 
communities around issues will increase feedback such that failing modifi- 
cation of the lu’Cscnt decision mailing processes which incorporate feedback, 
social instability is inevitable. This increased feedback may limit the 
decision making powers of the community elected officials (or increase 
their power if they are able to manipulate the system) making reconciliation 
of issues more difficult. Some scientists see such citizen participation 
as a "participatory nightmare For a political system whose decision 
making methodology is based on the reconciliation processes, this is a 
real threat. Although town meetings demonstrate the plausibility of 
comra’onity decision making, town meetings take place in relatively few 
communities and involve face to face interaction. Research must be done to 
answer sUch questions as; a) how will impersonal communications affect 
the community voting behavior? b) will the technological channels improve 
communications between people (in similar siti-'^-.ions) rather than restrain 
it? c) can findings from a study of few communities be projected to other 
communities? d) how effective is the tora meeting decision malcing process 
in comparison to city council decision making? 

A second constraint is the frustration due to lack of response. 

Assuming proper statistical tools are developed for this purpose, the 
communities will have, for the first time, a clear idea of \7hat they want. 

A lack of response from the elected official may stimulate social instability. 
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. The ''silent majority" support often claimed by politicians vrill no looser 
be "silent"; the politician will be forced to act according to the will of 
the conuniuiity, a frequent impossibility. He may be forced to explain and 
educate the community on his decision making rationale, but even then, 
the threat of social instability is real. 

A third constraint is that as participation in community decision making 
becomes as effortless as pressing some buttons at bone, people will react 
emotionally rather than rationally on issues about which they have insufficient 
information. At the present, some effort and time from citizens to input 
feedback into the political system. is needed. The people who are wilDing 
to give this feedback are usually directly affected by the issues and 
consequently are more informed. 

A fourth constraint involves the concept of "majority tyranny". 

The democratic concept calls for majority decisions. But is it fair that 
the votes 'Of those individuals most directly affected by a decision should 
have an equal weight as the votes of the rest of the community? In the 
present political system, it is easier to protect such a minority as 
"majority wants" are rarely clearly defined. Introducing citizen feedback on 
the community level may make this conceptual problem very real. 

Even though the constraints are severe and the dangers real, there is 
much to gam by the use of cable TV on the community level especially 
as a tool to educate people on issues. This justifies research tovrards 
achieving the community goals. We must be aware that legislative means 
may be Insufficient to deal with all the political constraints since no 
laws can force an individual to react rationally rather than emotionally. 
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.Guidelines and procedures for decision making must be developed to avoid 
problems that could arise from emotive and ill-info3.’med decisions. 

V; Societal-National Objectives and Technolo.gica]. Constraints 

The typo of communications channels that are needed for this level 
of eomraunications are similar to those needed 'on the community level 
(see table 4). Similar technological constraints apply to both levels and 
are discussed in section III. 

VI, Societal-National Objectives and Political Constraint 

The nature of the political constraints make it prohibitive to experiiaent 
with two-way commujiications on the societal level before a thorough exami- 
nation of all the problems associated with the use of two-v?ay comnunications 
on the group and community levels. Even when all problems associated with 
the community and group levels are satisfactorily resolved, a eareful 
consideral'ion must be given to the validity of 'projections from these 
levels to broader societal levels. Using citizen feedback on national level 
may require a fundamental restructuring of the entire democratic structure — 
a huge task indeed. Research in this area called for to expose the dangers 
involved, to insure the politicians awareness of these dangers. 

The nature of the political conetrai^nts on the societal level are similar to 
those on the community level, and are discussed in section IV. It is more 
difficult and dangerous to e:o)eriment on this level. Even when we 
develop satisfactory knowledge of what bappsped on the community level, 
it will be difficult to predict what effects the use of two-way communication 
at the community level will have on the political structure. These effects 
could make the use of two-^;ay communications on a national level more 
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feasitlo or more prohi'bitive than is now apparent. 

Cone lusion 

The piirpose of this paper is to link the technical dcsicn of tv)’o-\;ay 
communications and the possible political consequences. It was demonstrated 
that a home terminal may be versatile, may be economically and technological! 
feasible, and still may not be desirable from a societal standpoint. A 
versatile home term;.nal could penetrate the market for its corcmercial 
value; however, it is important that the designer of such a terminal be 
aware of the possible social consequences of his design. It is his respon- 
silibity to expose the dangers involved in social applications of his 
design. 
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Appendix A 

Enclosed is a second draft of my research proposal for studying 
the effects of tvo-vray communications on. discussion dynamics in small 
groups. 

Research proposal title ; study of the effects of a feedback mechanism 
on a group decision making processes in order to make projections on the 
possible political effects of the use of cable TV for citizen feedback. 

For purposes of obtaining research funds the proposal will be modified 
to focus on the question as to how to obtain citizen feedback for evaluating 
an Interdisciplinary research project mainly in choices which involve the 
concept of quality of life. This research vrill be done under the direction 
of Professor T. B. Sheridan, MIT. 
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Introduction ; 

The development of cable T.V. makes the idea of "participatory 
democracy" more feasible. Citizens will be able to respond to the media 
through their T. V. sets and indicate preferences among alternatives 
cither in the area of services (such as supermarket shopping) or in the area 
of politics. The possible political use of cable T.V. gives rise to specu- 
lations wliich range from total negation of this potential ("such particip- 
atory democracy will cause participatory nightmare") to praising it ("partic- 
ipatory citizenry . . . the goal of democracy"). 

The purpose of this research is to test some of these speculations in 
a laboratory manner. A feedback mechanism was developed by Professor T. B. 
Sheridan at M.I.T.. (see Figure One) which makes such a studv possible on a 
limited social unit from which hypothesis can be formed and possibly pro- 
jected to larger social units (the validity of making such projections will 

• s . • 

be examined); 

We propose to study the dynamics of such interaction (citizen 
participation) wlt!i small groups. The interpersonal relationshios v/ithin 
such groups and the level of cohesiveness (and the elements which are 
responsible ^or this cohesivencss) should resemble the interpersonal rela- 
tionships and level of cohesiveness in larger social units (e.g. community 
and state) to which we intend to project our findings. 

Citizen feedback will create a situation in which a political repres- 

« 

entative will be constrained to deal with issues of Interest to the 
majority of the crowd with whom he interacts (assuming that people in the 
crowd would be able to offer alternatives, select among them and observe 
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thc feedback statistics). In a Rroup this situation can be created using the 
feedback mechanism (Figure One). A discussion procedure using this feedback 
mechanism was developed which forces the vocal members of the group (anal- 
ogous to the politicians) to address the issues selected by the majority 
(procedure shov.’n in Figure Tv;o). It is the dynamics of this situation tliat 
we Intend to study. 

* Some of the important questions that need to be answered before the 
introduction of citizen feedback and oij which an experiment on a group level 
can pour some light are the following: How v;l!!l the vocal members of the 

group (the usually more Influenclal members) react in a situation where the 
majority can restrain them? (Analogous to how will those who seek political 
leadership react in a situation where they as well as their constituents know 
what the majority wants — assuming statistical methods will be developed to 
analyze this^ feedback); What effect v/lll the feedback mechanism have on the 
group’s ability to make decisions (i,.e. will the feedback mechanism cause 
more group polarization and conflicts)? Will the non-vocal members of the 
group feel more a part of the group (and to what extent) by being able to 
feedback responses in such a limited and nonverbal tnamier? 

The question of the attitudes of the nonvocal members toward the feed- 
back mechanism is a very crucial one. people feel more a part of a 

group by interacting with it through a box with switches and without a 
verbal communication? If so, to what extent? An answer to this question 
can tell us wh^:ther it makes sense at all ti use cable T.V. for politic?! 
purposes. The degree of expectations the nonvocal members will have from 
such interaction will be a function of the extent to which the feedback 
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mechanism make them feel a part of the group# ITiene expectations and how 
they shoul.d be dealt with are one of the most Important questions that 
must be studied before the introduction of citizen feedback. 

Tliese questions deal with problems on the macro level (group 
dynamics). In addition to them we intend to examine the effects of the 
feedback mechanism at the individual level and attempt to answer the 
following questions: Did the feedback mechanism increase the individual 

input into the discussion? How effective is the discussion procedure in 
terms rf helping individuals who usually do not participate in group dis- 
cussions, to participate? 

Since people can be expected to behave differently when they respond 
to the media in their homes and not in a group situation (even though in 
both, the reaction is anonymous) the study can be extended into three 
phases: / - - . 

First Phase ;' Develop a procedure for a group discussion using the feedback 
mechanism. All the members of the group will be present in one room to- 
gether witli the moderator. A topic will be selected and the group will dis- 
cuss it according to the procedure outlined in Figure Two. 



Second Phare! Based on the procedure developed in phase one for a group 
discussion, a procedure will be developed to allow two separated groups to 
carry on a discussion and vote on policies. 




lliird Phase; Based on the procedures developed in ph.ases one and two a 



procedure will be developed to allow a group discussion where all the r.om- 
bers of the group v;ill be separated into single locations. This should 
further reduce group pressures on individuals and may change the entire 
structure of the discussion (e.g. reduce the importance of the vocal mem- 
bers) . 




Once the three phases are completed a cross phase analysis can give answers 
to the following questions: 

1) How does the group voting behavior change as a function 
of going from phase one to phase- tv<o and from phase two 
tv> phase three? 

2) How does individual participation change across phases? 

3) Is there an optimal size of a group for the mechanism to 
be effective? 



A) How docs physical distance between the members affect 
group behavior? 

5) How do the added technological constraints (the dif- 
ferent types of communication channels available at 
each phase) affect group discussion? 

Since a group behavior in this type of a discussion (using feedback 
mechanism) will vary among groups of different backgrounds (socio-economic, 
educational level, ethnic, etc.) we will attempt to study the affects of 
some of these important variables on the group behavior. 



Descript ion of the Group Discussion Procedure Using the Feedback Mechanism : 

St ep One ; The group will select a topic for discussion on which it wants 
to form group statements (or policies). Tlie topics can be political as well 
as non-political. The group will then proceed to outline the main issues 
(or opinionsj) that relate to the topic selected (see Figure 3). Once this 
set of issues^ is "outlined, the group will vote on which of these issues 
the majority of the group wishes to discuss at length (more than one issue 
can be selected if time permits). 



main topic selected 
by the to 

discuss 



first set of 
Issues developed 
by the group 



How an inventor should deal with ethical 
conflicts that could develop from the 
social applications of his research. 



*1/ 2, 

inventor should 
demand the right 
to restrict the 
use of his in- 
ventions 



3T 

the inventor 
should reject^ 
jobs which 
comprdmise 
his ethics 



sV 

job security pre- 
cludes the inventor 
Involvement in ethical 
questions 



the inventor com- 
petency is not in 
ethical projections 



the inventor transfers 
his ethical responsib- 
ility to the policy 
maker 



group decided to discuss this issue at length 



EX.VIPLE FOR THE USE OF THE PROCEDURE 
Figure Three 
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PROCEDURE FOR THE GROUP DISCUSSION 
USING FEEDBACK MECHANISM 
Figure 2 

as 



only when applicnbl 

discuss all issues 
ranked by the 
ity of the group as 
"inportant" and 
"very important". 



regarding the issue or ideas and related problems for further discus- 
sions (see Figure 4). 




EXAMPLE cont. 

Figure 4 

From now on the group will proceed with the discussion alternating 
between steps 2 and 3 and generate an idea tree: this process will con-- 

tinue as long as time permits or until the group terminates the discussion 
on a particular issue and can then return to the first alternatives left 
undiscuss^d and- start the whole process again. 

Since a group discussion does not usually develop In a linear manner 
the group should be allowed to backtrack to previous Issues. This can be 
done by Introducing alternatives that relate to prior Issues and which also 
relate to the Issues being discussed. The members of the group then have 
the opportunity to decide whether they wish to backtrack or not. 

The 1 ast phase of the discussion should be devoted to examining 
the results obtained. The group should have the opportunity to vote again 
on the malm Issues In order to avoid Inconsistencies that could have 
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developed during the discussion and detect changes in opinions. 

This group discussion procedure will allow the group to control the 
direction of the discussion as well as its content. 

The group majority is able to restrain the vocal members and force 
them to address issues in which the group majority is interested. A 
situation similar to this could develop if cable T.V. will be used as a 
channel for citizen feedback where the citizens could restrain the political 
leaders to deal with issues of interest to the majority among listeners. 

It is the dynamics of this situation that we intend to investigate on the 
group level. 



Description of the Small Group 

Since we Intend to study discussion dynamics in small groups for 
the purpose^of projecting the results to larger social units, communica- 
tions among the people in the group should resemble communications among 
people in large social units (such as community or state). Hie group 
should have the fcllo;v.^ing characteristics: 

a) Level of trust among t!ie group members should be low 
due to their inability to deal vrith interpersonal 
relations (as is the case in large groups). 

b) The group should be Issue oriented. The group objective 
should be to discuss Issues which Involve value judge- 
ments and policy formations. The interest in the issue 
is the main source for the group cohesiveness 

c) Hie group leaders should emerge from within the group 
during the discussion. 

The level of trust among the members of the group, the objectives 
which unify the group and the group power structure (the distributuion of 
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inf]iicnce among the* members) are important parameters that can be expected 
to affect both the attitude of groups toward the feedback mechanism and 
the discussion procedure. We intend to study these effects by experi- 
menting with groups with different levels of trust and various group 
objectives (these objectives could be self analvsls , political orpanii'a- 
tion» etc.) The information which can be gv^lned from such a study could 
help us to establish the bounds within which feedback mechanism will be effect 
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Appon'rUx B 






Enclosed is p. description end a conclusion of an experiment conducted 
in 1970 at Stanford University in vmich 1 have tested audience response 
to a panel discussion via pre-selected responses, llie design al3,o*.:ed 
the participants to elicit responses at their ov/n choice of time. The 
actual technical design of the terminal will he finished hy the end of 
January 1972 on a research project sponsored hy Professor Ithiel de Sola 
Pool, at I-HT, 
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THE PARTICIPANTS 

The participants, mostly professors and doctoral students 
at Stanford Universe. were chosen from the following fields: 
Sociology, English, Engineering Economic Systems, Industrial 
Engineering, Business, Communications and City Planning. 
DESCRIPTION of the EXPERIMENT 

The participants v.’ere asked to visualize themselves in 
a "live" situation. "There is an exciting discussion on your 
home T.V. about student revolt. . (taken from Playboy Magazine 
1969) . J . Thanks to technology, besides y(5ur T.V. set there Is 
a terminal through which you can make some responses to the 
discussion ... It is important that while "listening" you 
imagine yourself in a live situation where your responses will 
have some effect on the discussion." 

On the terminal there was an additional screen (see 
appendix) on which the v;ords of the speakers appeared ' simul- 
taneously ' with their imagined voices. In other words, in 
this experiment, all that the participants saw was the typed 
discussion — not the speakers themselves and they were asked 
to imagine themselves in a situation where they could see the 
speakers. 

The terminal screen was labeled vertically with letters 
that corresponded to lines on the screens in order to enable 
the 'listeners' to locate their responses to the idea ex- 
pressed in that line. On the terminal were coded responses 
(see figure 3) and the participants were asked to choose 
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among them by pressing (mciking a check on the button) the 
button that corresponds to tlio response of their choice. 

A questionnaire was included at the end of the discussion 
in which the participants were asked to evaluate the system 
both as listeners and as though they were the speakers. 

In a real life experiment, listeners (viewers) would be 
required to switch their attention from the speakers to the 
printed letters which could be more disturbing than the 
situation in which they responded to the discussion in the 
experiment. The results of this experiment showed that the 
participants did not respond often enough to disturb their 
'listening' (reading). 

(For further description of the experiment please see 
appendix.) / 

THE DEVICE 

In order for the viewer to be able to make responses to 
some specific ideas during the discussion, not only during 
periodic intervals determined by the discussion moderator, the 
discussion should appear in print in front of him. This can 
be done by simultaneously printing what is being said on stage 
and transmitting it to home T.V. screens. In this experiment 
the screen was a part of the terminal (t’ig. 1), but it will be 
less costly to use a portion of the T.V. screen on which the 
discussion is being displayed for this purpose (Fig. 2) . 

As can be seen in Fig. 2, the xower right portion of the 
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screen can be reserved for displaying the feedback statistics. 

% 

The size of the letters to be displayed and hov; many lines 
shall be displayed at a time is a topic for further study. 

In the experiment, the participants were allowed to refer back 
to previous pages before they made a response, but were asked 
to indicate if they did so in the questionnaire. Some in- 
dicated that they referred back once or twice, one indicated 
he did not refer back and the others did not indicate anything 
Clearly, no valid conclusion can be drawn from this data with- 
regard to the number of lines to be displayed but it is en- 
couraging that no one had indicated that it was to his advan- 
tage to have the entire discussion in front of him for refer- 
ence, a situation which will not exist in reality. It can be 
expected that the number of times the participants will refer 
back to previous lines v;ill vary according to the interest he 
has in what is being said and the complexity of the discussion 

In order to be able to respond to a specific idea which 
is expressed in a certain line of the printed screen, vertical 
letters are assigned to each line and the participants can 
localize their response by pressing the button marked with the 
letter that corresponds to that line. The selection of the 
.response will be done in the same way. These responses will 

t 

be stored in a computer memory. 

Figure 3 describes the responses available to the 
listener. These responses were carefully designed as to 
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avoid distortion of the listeners opinions and enable them to 

t 

affect the discussion and its content in some limited v/ay. Of 
course, there is no optimum set of responses that could enable 
the' listeners to express their opinions free of distortion, 
and the object of the resecirch is to investigate how to 
minimize these distortions and study their possible effects 
on the content of the discussion. This is one of real dan- 
gers of the use of preset responses and a topic which should 
be studied continuously. 
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SUMMARY and CONCLUSIONS 

Most of the participants in the experiment thought a 
home terminal with preset responses v;as useful. The majority 
of the problems raised by the participants with regard to the 
actual use of the terminal could be solved by a careful design 
of the information flow. Following are some guidelines for 
such a communication system in light of the results obtained 
in this pilot experiment. 

Figure 6 describes the general system. The proposed 
terminal is presented in Figure 2. It has the follov;ing 
advantages over the terminal presented in Figure 1: a) the 

viewers do not have to switch their attention from the screen, 
except for the selection of a response on the terminal and, 
b) there is^no cost of an additional screen. The presentation 
of the statistics to the listeners will be made on the lower 
right hand part of the screen which could be blocked from view 
in case the listener did not want to be disturbed by the 
statistics during the discussion. Additional responses v;ill 
be added to the terminal in order to enable emotive responses 
such as: 'I dislike what the speaker said", "this is naive",, 

"the • discussion is boring", or "I would like the speakers to 
move to another topic", etc. 

A button will be added to the terminal which allows the 
listener to respond to a v/hole paragraph not just to a certain 
line. For example, in Figure 7 (page 21) , the listener 
strongly agreed with the entire paragraph printed in lines ABCD. 
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A button marked "present statistics with regard to" 



will enable the listeners to ask the moderator to present the 
feedback statistics v;ith regard to a specific idea. An 
additional improvement could be the use of a light pen by the 
viev/er to indicate his responses. In this case the terminal 
itself would be projected on the screen which would save the 
cost of building the home terminal. (See figure 8) 

A comparison betv;een the different alternative 
terminals should be made on the basis of technological feas- 
ibility and costs. If the light pen were used, there would 
be no need for .the letter to localise an address as it could 
be done by touching with the pen on the specific printed line 
and then responding to it. There could bo a great many uses 
for a light pen T.V. system (i.e., in advertising) that should 
reduce the costs of implementing such a system. 

The selection iQ'gwhich fee,<3back statistics are. ^nnro- 
priate to present to the listeners and which to the speakers, 
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and the timing of these presentations is of great importance. 
Wrong use of such statistics ca)i disturb >joth the listeners 
and the speakers and even distort the content of the dis- 
cussion v/hich v;ill result in a complete defeat of the purpose 
of this communication. 

To avoid such disturbances, the following guidelines 
should be adhered to; ‘ 

1) The speakers should be presented during the 
discussion only with specific requests from the audience 
(i.e., a request to respond to another speaker or to further 
explain an issue) , and the statistics which indicate public 
opinion (i.e., agreement or disagreement) should be kept to 
the end of the discussion. The reason for this is to avoid 
the possibility that some of the speakers may be tempted to 
"fit" their argument to the audience rather than express what 
they really think at the cost of losing the listeners' support. 

2) The frequency of presenting the feedback statis- 
tics to the audience should be lov; enough not to distract the 
listeners attention from the discussion. These statistics 
should be sample in their presentation so that no previous 
knov/.ledge of statistics will be required to interpret them. 

3) Not all requests will be presented to the speakers 
during the discussion. It v;ill be tho function of the moder- 
ator to set the threshold high enough, in order to avoid a 
frequent disturbance of the discussion. 

4 ) During break periods the moderator, car. present 
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'' questions to the audience at the request of the speakers or 
by his own initiations. Members of the audience can telephone 
from their homes to present questions to other listeners at 
the end of the discussion, 

5) All feedback statistics will be shown at the end 
of the discussion. 

The kind of communication system discussed here allows 
interchange not only between panel members but between various 
speakers and audience members, and betv/een audience members 
themselves. Instead of one-way communication v;ith its in- 
evitable frustrations, this system encourages a v;eb of mutual 
response that makes conmiunication dynamic rather than static. 

It should not only increase the social av;areness of both panel- 
ists and audience but it should also make every participant 
more keenly av;are of his responsibilities to the people with 
whom he is in dialogue. 
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' Appendix C 



Technological Foatiires 


Description 


3a Continuous picture, 
individual 


Each home receives a private T7 channel 
which is coraiccted to a central progra;.i 
exchange. (REDm'USIOII SYSTE!-!) 


3b "liVome grabbing;" technique 


30 full TV pictures are transmitted per 
second. A small video tape located in 
the home terminal can record one full 
picture in I /30 of a second and replay it 
on the screen. If a single picture is 
shovm for 10 seconds, 60 '^ people can get 
- individual pictures using only one channel 
A computer is used co locate the different 
requests (MITRE SYSTEM). 


4a Xerox copy via telephone 


Xerox con 5 >any has developed a device 
which allows sending xerox copies via 
telephone lines. This capability can be 
added to the home terminal (new'spapers, 
printed inforraation can be send via 
cable in seconds). 


4b Strip -Printers 


100 words a rJ-'nute : printers are availabl; 

which print messages on strips cf paper. 


4c Screen Photos 


Polaroid ca.'aera can be used to r.:-ke 
"copies" from screen displays. 


5b Complex computer graphics 


TV screen connected to a computer can 
be used for design using a ''ligho pen'. 


21c Use of entire screen for 
feedback 


Th'* entire screen can be used for feedback. 
T*.-ro techniques are available for this 
purpose: light pen and photo-electric 

light beams. The first will allow feedback 
by touching the screen with a pen and the 
second with a finger (a design using 
. these techniques will be completed at the 
end of January 1972). 



